Taking into account the negative results of direct searches for beyond the Standard Model fields and the consequent mass gap between Standard Model and possible unknown states, the use of electroweak effective theories is justified. Whereas at low energies we consider a non-linear realization of the electroweak symmetry breaking with a singlet Higgs and a strongly-coupled ultraviolet completion, at higher energies the known particles are assumed to be coupled to heavy states: bosonic fields with J P = 0 ± and J P = 1 ± (in electroweak triplets or singlets and in QCD octets or singlets) and fermionic states with J = 1 2 (in electroweak doublets and in QCD triplets or singlets). By integrating out these heavy resonances, the pattern of next-to-leading order lowenergy constants among the light fields can be studied. A phenomenological study trying to estimate the scale of these resonances is also shown.
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Introduction
The LHC has confirmed that the Standard Model (SM) describes the electroweak (EW) scale very well and the existence of a Higgs-like particle, which couples following the SM predictions. Until now the experiments have not found evidences of new physics (NP): this mass gap between the EW and possible NP scales allows us to use effective field theories (EFTs) in order to analyze systematically the imprints of possible high-energy fields at low energies.
In EFTs the information about high energies is encoded in the low-energy constants (LECs). However, the information about low energies is described by the local operators. If the LECs are free parameters, the framework is model-independent but for some well-motivated assumptions (particle content, symmetries and power counting). The Higgs can be incorporated in two different ways: either by assuming that it forms an infrared doublet structure with the three Goldstone bosons of the EW symmetry breaking (EWSB) or without assuming any specific relation between them. The first one corresponds to the linear realization of the EWSB, usually called SM effective field theory (SMEFT). The second one, called EW effective theory (EWET), EW chiral Lagrangian (EWChL) or Higgs effective theory (HEFT), is a more general (non-linear) realization of the EWSB, where strongly-coupled scenarios are usually considered, and it is the one we follow in this work.
At high energies the resonances can be incorporated by using a phenomenological Lagrangian which respects the EWSB pattern implemented in the SM, being this the main assumption of our approach. Integrating out these NP states, one recovers the EWET Lagrangian with its LECs given in terms of resonance parameters. Then, by fitting the LECs to experimental data, one can get the imprints of the fundamental EW Theory, the main aim of this kind of analysis. In Refs. [1, 2] we analyzed the imprints coming from colorless bosonic resonances and in Ref. [3] we enlarge the analysis to colored resonances, both of bosonic and fermionic kind.
Low energies: the electroweak effective theory
As pointed out previously, at low energies we use the EWET Lagrangian. The construction of the Lagrangian can be found in Ref. [3] , but we try to summarize them here:
1. Particle content: we consider the particle content of the SM. The Higgs is included as a scalar singlet with m h = 125 GeV and for simplicity only a generation of fermions is included.
2. Symmetries: we assume the EWSB pattern, i.e.,
The remaining symmetry H is called "custodial" symmetry, because it protects the ratio of the W and Z masses from receiving large corrections.
3. Power counting: we consider a low-energy expansion in powers of generalized momenta:
EWET + L
EWET + . . . . Note that the operators are not ordered following their canonical dimensions (as it occurs in the SMEFT), but according to their chiral dimension, which reflects their infrared behavior at low momenta. There are two main differences comparing to previous works [4, 5] . Firstly, and assuming that the SM fermion are weakly coupled to the strong beyond-the-SM sector, we assign an O(p 2 ) to fermion bilinears. Secondly, assuming that no strong breaking of the custodial symmetry occurs, we assign an O(p) to the explicit breaking of this symmetry. Both suppressions are consistent with the phenomenology.
The next-to-leading order (NLO) Lagrangian can be organized by taking into account the parity (P) of the operators and the number of fermion bilinears [3] :
where operators without (with) tilde refer to P-even (P-odd) ones and where we split the Lagrangian into bosonic, two-fermion and four-fermions operators, respectively.
High energies: the resonance effective theory
At high energies we consider the particle content of the SM plus bosonic fields with J P = 0 ± and J P = 1 ± (in electroweak triplets or singlets and in QCD octets or singlets) and fermionic states with J = 1 2 (in electroweak doublets and in QCD triplets or singlets). Although the power counting explained in the previous section is not directly applicable here, a consistent organization can be followed by taking into account the integration of the resonances (in general R ∝ 1/M 2 R and Ψ ∝ 1/M Ψ for the classical solution of the bosonic and fermionic resonances) and the additional suppression in case of fermionic resonances due to their weak coupling: only operators up to one resonance field and constructed with chiral operators of O(p 2 ) or lower are required.
Once the resonance Lagrangian is set, the heavy resonances can be integrated out and the result can be organized in powers of momenta over the resonance masses. This procedure is standard in the context of EFT and allows us to determine the LECs of the NLO EWET Lagrangian in terms of resonance parameters, i.e., F i , [1, 2, 3] .
As a first approach we studied in Ref. [1] the contributions to the LECs of P-even purely bosonic O(p 4 ) operators from P-even bosonic colorless resonance exchanges (without considering an explicit breaking of the custodial symmetry), once some short-distance constraints were taken into consideration, what allowed us to get predictions in terms of only a few resonance parameters. In Ref. [2] we expanded our analyses to include bosonic and fermionic O(p 4 ) LECs from bosonic colorless resonance exchanges. Finally, in Ref. [3] we consider gluons, color octet fermion bilinears and fermionic resonances. In the future we plan to include more than one generation of quarks and/or leptons.
Phenomenology
In this section we try to glimpse the scale of the heavy states. The effects of vector and axialvector resonances on the S and T parameters [6] were studied in Ref. [7] , including NLO corrections. Current experimental bounds on these parameters and the requirement of a good high-energy behavior of the high-energy theory push the masses of the vector and axial-vector resonances to the TeV range [1, 7] . Note that possible scalar, pseudoscalar and fermion resonance contributions have not been considered yet.
New interaction vertices as the ones of (2.1) have been analyzed in the literature: standard dijet and dilepton studies at LHC and LEP have searched for four-fermion operators containing light leptons and/or quarks [8] . In these analyses, the four-fermion LECs are usually expressed in terms of a suppression scale Λ defined through |F ψ 4 j | = 2π/Λ 2 . Currently, the most stringent (95% CL) lower limits on this scale are:
1. From dijet production [8] : Λ ≥ 21.8 TeV from ATLAS, Λ ≥ 18.6 TeV from CMS and Λ ≥ 16.2 TeV from LEP.
2. From dilepton production [8] : Λ ≥ 26.3 TeV from ATLAS, Λ ≥ 19.0 TeV from CMS and Λ ≥ 24.6 TeV from LEP.
